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Abstract

Objectives. To assess whether data from 18F-fluorodeoxyglucose (FDG) PET should be incorporated into eligibility

criteria for clinical trials in Takayasu’s arteritis (TAK).

Methods. The study was conducted in two parts. Part one was an international online survey among physicians with

experience managing TAK to determine, using clinical vignettes, whether FDG-PET data influence decisions about enrol-

ment in trials. Part two used patient data from an observational cohort study in TAK to assess agreement regarding

decisions about enrolment into trials, based on clinical assessment with and without incorporation of FDG-PET data.

Results. In part one, 68 physicians responded to the survey. Most physicians had used FDG-PET to diagnose

TAK (82%) or monitor disease activity (66%). In vignettes representing active clinical disease, FDG-PET findings

increased physician confidence in disease assessment and reduced outlier assessments. The greatest variability in

decisions regarding enrolment into trials was observed in vignettes representing constitutional symptoms alone and

elevated acute-phase reactants. In these cases, FDG-PET findings influenced decisions about enrolment and

improved physician confidence. In multivariable models, FDG-PET findings were 1.29 times more strongly associated

with enrolment decisions compared with levels of acute-phase reactants. In part two, incorporation of FDG-PET data

significantly improved agreement about enrolment decisions between raters [inter-rater reliability (IRR)¼0.68 (95% CI

0.67, 0.69) to IRR¼ 0.88 (95% CI 0.87, 0.89); P<0.01].

Conclusions. Incorporation of FDG-PET data into assessment of TAK influences decisions about enrolment of

patients into trials, improves physician confidence about clinical assessment and could help reduce variability in

study populations. Future trials in TAK should consider incorporating FDG-PET data into eligibility criteria.
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Rheumatology key messages

. Physicians with experience managing Takayasu’s arteritis (TAK) are currently using 18F-fluorodeoxyglucose
(FDG) PET.

. The impact of FDG-PET on decisions about enrollment into trials varies according to clinical scenarios.

. Future trials in TAK should consider incorporating FDG-PET data into the assessment of disease activity.
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Introduction

Accurate assessment of disease activity status in deter-

mining eligibility for enrolment into randomized controlled

trials (RCTs) in Takayasu’s arteritis (TAK) can be challeng-

ing, with physicians often relying on a combination of clin-

ical symptoms, laboratory values and imaging findings [1].

Lack of standardized definitions of disease activity can

lead to differences of opinion among physicians in the

minimum requirements necessary to define active disease

in TAK [1–3]. For example, non-specific constitutional

symptoms and isolated laboratory abnormalities are com-

monly reported in TAK, but physicians may disagree as to

whether these findings are sufficient to constitute active

disease. Furthermore, the same specific clinical symptom

in TAK (e.g. limb claudication) can signify ongoing vascular

inflammation or reflect prior vascular damage, contributing

to potential variability in clinical assessment.

Two prior RCTs have been conducted in TAK (AGATA,

a North American study of abatacept, and TAKT, a

Japanese study of tocilizumab) [4, 5]. Each trial used a

combination of clinical features and laboratory abnormal-

ities to define disease activity. Both trials relied on the

subjective assessment of the physician-investigator to

determine whether a particular clinical symptom repre-

sented active disease, damage or an unrelated problem.

Definitions of disease activity were not fully uniform be-

tween the two RCTs. Specifically, in AGATA, patients

with musculoskeletal symptoms or fatigue/malaise could

be considered to have active disease if these symptoms

occurred in combination with elevated acute-phase reac-

tants [4]. In TAKT, patients with fatigue/malaise were con-

sidered to have active disease independent of acute-

phase reactants, and patients with elevated acute-phase

reactants without any clinical symptoms were also con-

sidered to have active disease [5].
18F-fluorodeoxyglucose (FDG) PET is used in the as-

sessment of patients with large-vessel vasculitis [6–9].

Abnormal metabolic activity within the walls of large

arteries due to activated immune cells has been pro-

posed as a surrogate for vascular inflammation [10].

FDG-PET can complement the clinical assessment of

disease activity in TAK and may help interpret to what

extent an ongoing clinical symptom signifies active dis-

ease vs chronic damage. Whether there is consensus

among physicians on how to incorporate FDG-PET into

the assessment of disease activity and trial enrolment

decisions in TAK is unclear. The two RCTs published to

date in TAK did not incorporate FDG-PET data into

decisions about trial eligibility.

The current study collected data from physicians with

clinical experience managing TAK to assess whether

data from FDG-PET should be incorporated into eligibil-

ity criteria in future RCTs in this disease.

Methods

The study was conducted in two parts. Part one was an

online survey of an international group of physicians with

experience managing patients with TAK, conducted to as-

sess the use of FDG-PET in clinical practice and determine,

via a series of clinical vignettes, whether FDG-PET data

predictably influenced decisions about enrolment of patients

into clinical trials. Part two was conducted within a single-

centre observational cohort in TAK to assess agreement

between two independent physicians about clinical trial en-

rolment decisions based on disease activity assessment

using actual patient data with and without incorporation of

FDG-PET findings.

Part one: international survey of physicians with
experience managing patients with TAK

Survey participants

Physicians with clinical experience in TAK were identi-

fied based on publication records or participation in

international projects related to large-vessel vasculitis

[11, 12] and recruited to participate in an online survey.

The survey was conducted in English and was open

from 2 April 2021 through 23 April 2021. The survey

designers did not participate in the survey.

Survey elements

Participants were asked a series of questions related to

demographics, clinical experience evaluating patients with

TAK, and personal experience with the use of FDG-PET in

evaluating TAK. Eight clinical vignettes representing specific

clinical scenarios in TAK were then presented. The vignettes

were based on actual cases seen in an observational co-

hort of TAK at the National Institutes of Health (NIH) in

Bethesda, MD, USA. The cases were specifically chosen to

represent scenarios of concordance and discordance be-

tween clinical symptoms, acute-phase reactant values and

vascular imaging findings. In section A of each vignette,

clinical symptoms, physical examination findings, acute-

phase reactant levels and angiographic data were pre-

sented. Participants were asked if there was sufficient

evidence of ongoing active vasculitis to be eligible to enrol

into a clinical trial studying a new treatment agent (i.e. does

the patient have active disease that would prompt an in-

crease or change in therapy?). Participants were also asked

to rate their level of confidence about the assessment of

the presence/absence of active vasculitis (scale of 0–100%,

with 100% being the highest level of confidence). In section

B of each vignette, detailed information from the same

patient’s FDG-PET scan was presented. Participants were

asked whether, after incorporating FDG-PET data into clin-

ical assessment, there was sufficient evidence of active

vasculitis to enrol into a treatment trial and to again rate

their level of confidence about their assessment (scale of

0–100%), but now after considering the FDG-PET data (see

Supplementary Materials, available at Rheumatology online,

for the complete survey).

Part two: evaluation of NIH TAK cohort

Study population and assessment

Data from patients with TAK collected in a prospective,

observational cohort at the NIH (NCT02257866) was
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evaluated in part two of this study. All patients fulfilled

the 1990 ACR Classification Criteria for TAK [13]. Each

patient underwent a standardized assessment of clinical

symptoms, acute-phase reactants, non-invasive angiog-

raphy, and an FDG-PET-CT scan during the initial study

visit. Elevated acute-phase reactants were defined as

CRP measurement above the laboratory normal limit

and/or ESR level >40 mm in the first hour by the

Westergren method. FDG-PET activity was assessed by

a single reader (M.A.A.) with extensive experience in

clinical vascular imaging interpretation, blinded to clinic-

al data. Each FDG-PET scan was interpreted as active

or inactive vasculitis based on subjective assessment of

the reader, and the location of abnormalities was noted

relative to specific arterial territories.

Rating of cases for trial enrolment

Blinded to FDG-PET findings, two physicians (K.A.Q.,

P.C.G.) independently rated whether each patient with

TAK had sufficient evidence of ongoing active vasculitis

to meet trial enrolment criteria from the previously pub-

lished AGATA trial [4] based on clinical symptoms, phys-

ical examination findings, acute-phase reactant levels

and angiographic data (comparable information to sec-

tion A of the clinical vignettes in the online survey). One

month later, the above information was re-presented

along with information about each patient’s FDG-PET

scan, and two physicians again rated whether there was

sufficient evidence of active vasculitis to enrol into

AGATA (comparable information to section B of the clin-

ical vignettes in the online survey). Inter-rater reliability

(IRR) about trial enrolment was calculated before and

after the incorporation of FDG-PET scan information.

Statistical analysis

Mixed effects logistic regression, adjusting for individual

respondent and case number as random effects, was

used to evaluate associations between FDG-PET activ-

ity, acute-phase reactant levels and enrolment decisions

using RStudio. IRR about trial enrolment was calculated

before and after the incorporation of FDG-PET informa-

tion using Fleiss’ Kappa.

Ethics and informed consent

The online survey was considered exempt from

Institutional Review Board (IRB) review by the NIH Office

of Human Subjects Research Protections. Patients with

TAK seen at the NIH provided written informed consent,

and the study was approved by the National Institutes

of Arthritis and Musculoskeletal and Skin Diseases IRB

(NIAMS IRB Protocol: 14-AR-0200).

Results

Part one

Demographics of survey participants

Sixty-eight of 82 (83%) physicians responded to the sur-

vey and 61 of 68 (90%) physicians fully completed all

survey questions (see Supplementary Materials,

available at Rheumatology online for a list of survey par-

ticipants). In cases where physicians only partially com-

pleted the survey, all available data were used.

The demographics of survey respondents are detailed

in Table 1. The majority of physicians were from Europe

(66%) or North America (24%). Most respondents were

rheumatologists (79%) working in an academic practice

setting (91%). Respondents were at varying stages in

their careers, with the majority having completed spe-

cialty training >10 years ago (69%). Respondents

reported a range of experience managing patients with

TAK: <10 patients (22%), 10–40 patients (47%) and >40

patients (31%).

Use of FDG-PET by survey respondents

Data about survey respondents’ use of FDG-PET in clin-

ical practice is reported in Table 2. Most physicians had

previously used FDG-PET to diagnose TAK (82%) or to

monitor disease activity (66%). A similar proportion of

physicians reported use of FDG-PET (82%), magnetic

resonance angiography (91%) or CT angiogram (82%) to

diagnose TAK, compared with ultrasonography (59%) or

catheter-based angiography (9%). Respondents most

commonly reported use of magnetic resonance angiog-

raphy (90%) to monitor disease activity in TAK, followed

by FDG-PET (66%), ultrasonography (52%), CT angio-

gram (46%) and catheter-based angiography (2%).

Respondents reported varying levels of personal experi-

ence obtaining FDG-PET scans in TAK, with 72% having

obtained more than five studies for diagnostic purposes

and 61% having obtained more than five studies as part

of disease activity assessment. Only 6% of participants

reported never obtaining FDG-PET for clinical assess-

ment purposes in TAK. Participants from Europe were

more likely to sometimes (>5 but <20 studies) or fre-

quently (�20 studies) obtain FDG-PET scans for TAK

compared with participants from North America (85% vs

38%, P< 0.01). The most common reasons provided for

not frequently using FDG-PET to assess disease activity

in TAK included preference for an alternative imaging

modality (59%) and cost/inability to obtain insurance ap-

proval (50%). Most physicians believed there was mod-

erate to high/very high level of evidence to support the

use of FDG-PET for the diagnosis of TAK (87%) and to

monitor disease activity in TAK (57%).

Decisions about enrolment into clinical trials from the

clinical vignettes

Survey respondents were presented with a series of

eight clinical vignettes with clinical characteristics of

each case described in Table 3. In section A of the clin-

ical vignettes, respondents were provided with clinical

symptoms, physical examination findings, acute-phase

reactant levels and angiographic data. The majority of

participants agreed to enrol (case 1) or not enrol (cases

2, 3, 7 and 8) the patient in the section A assessment.

The overall level of confidence about the presence/ab-

sence of active vasculitis in these cases ranged from

74% to 83%. Greater variability in trial enrolment deci-

sion was observed in cases featuring only constitutional

FDG-PET in Takayasu’s arteritis
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symptoms (e.g. fatigue) and elevated levels of acute-

phase reactants (cases 4–6), for which some respond-

ents stated they would enrol the patient, while other

respondents decided they would not enrol the patient.

The overall level of confidence about the presence/

absence of active vasculitis in these cases was 62–65%

(Table 3).

In section B of the clinical vignettes, respondents

were presented the same clinical information from sec-

tion A in addition to detailed results from an FDG-PET

TABLE 1 Demographics of survey participants

Respondents (n 5 68)

Continent (currently practicing in), n (%)

Europe 45 (66.2)
North America 16 (23.5)
Asia 5 (7.4)

Other 2 (2.9)
Area of specialization, n (%)

Rheumatology 54 (79.4)
Internal medicine 5 (7.4)
Immunology 3 (4.4)

Nephrology 3 (4.4)
Other 3 (4.4)

Practice setting, n (%)
Academic 62 (91.2)
Other 6 (8.8)

Time since completion of specialty training, n (%)
0–5 years 9 (13.2)

6–10 years 12 (17.7)
11–20 years 34 (50)
21–30 years 9 (13.2)

>30 years 4 (5.9)
Experience managing patients with Takayasu’s arteritis

(number of patients responsible for primarily managing), n (%)
<10 15 (22.1)

10–19 20 (29.4)
20–29 8 (11.8)
30–39 4 (5.9)

>40 21 (30.9)

TABLE 2 Use of FDG-PET to diagnose and to monitor disease activity over time in Takayasu’s Arteritis

Response options Diagnosis Disease activity monitoring

Imaging modalities used as
part of assessment, n (%)

Catheter-based angiography 6 (8.8) 1 (1.5)
CTA 56 (82.4) 31 (45.6)

FDG-PET 56 (82.4) 45 (66.2)
MRA 62 (91.2) 61 (89.7)

Ultrasonography 40 (58.8) 35 (51.5)
Personal experience using

FDG-PET, n (%)
Frequently (�20 studies) 26 (38.2) 10 (14.7)
Sometimes (>5 but <20

studies)
23 (33.8) 32 (47.1)

Occasionally (1–5 studies) 15 (22.1) 22 (32.3)
Never (0 studies) 4 (5.9) 4 (5.9)

Level of evidence to sup-
port use of FDG-PET,
n (%)

Very high 8 (11.8) 1 (1.5)

High 26 (38.2) 10 (14.7)
Moderate 25 (36.8) 28 (41.2)
Low 5 (7.3) 19 (27.9)

Very low 3 (4.4) 9 (13.2)
I don’t know 1 (1.4) 1 (1.5)

CTA: CT angiogram; FDG-PET: 18F-fluorodeoxyglucose PET; MRA: magnetic resonance angiography.
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obtained during initial clinical assessment. The FDG-PET

results influenced trial enrolment decisions and level of

confidence about the decision to enrol/not enrol. In

cases where FDG-PET activity aligned with clinical as-

sessment from section A [active FDG-PET and active

symptoms (case 1) or inactive FDG-PET and no active

symptoms (cases 3 and 8)], there was little change

observed in the enrolment decision, and in certain cases

outlier assessments decreased. The level of confidence

about presence/absence of active vasculitis increased

to >90% confidence in these cases. In cases where

FDG-PET findings did not align with clinical assessment

in section A [active FDG-PET and absent clinical symp-

toms (cases 2 and 7)], the degree of variability about

whether to enrol/not enrol increased in section B, with

only 2% of participants enrolling these patients based

on information in section A, but 33–34% participants

enrolling these patients once FDG-PET scan results

were incorporated in section B. Level of confidence

about enrolment decisions was 69%. In cases where

there was the highest variability about enrolment in sec-

tion A (cases 4–6), FDG-PET activity was associated

with the decision of whether to enrol in section B. If

there was FDG-PET activity, 89–90% of participants

agreed to enrol these patients in section B (cases 4 and

6), and if there was not FDG-PET activity, 85% of partic-

ipants agreed not to enrol the patient in section B (case

5). The level of confidence about the decision to enrol/

not enrol was 75–80% in these cases (Table 3).

Mixed model to evaluate associations with enrolment

decisions

Mixed effects logistic regression, adjusting for individual

respondent and case number as random effects,

showed that levels of acute-phase reactants independ-

ently contributed to trial enrolment decisions in section

A of the clinical vignettes [effects estimate (95% CI) 4.61

(2.68–6.55), P<0.001]. In section B, levels of acute-

phase reactants also independently contributed to trial

enrolment decision [effects estimate 3.58 (2.77–4.39),

P<0.001], but FDG-PET activity influenced trial enrol-

ment decision 1.29 times more than acute-phase reac-

tants [effects estimate 4.63 (3.62–5.65), P< 0.001]

(Table 4).

Part two

Clinical assessment and trial enrolment decisions for

NIH cohort

Seventy-six patients with TAK were evaluated. Twenty-

six patients (34%) reported clinical symptoms felt by the

physicians to be related to active disease (e.g. new

onset carotidynia or vascular headache) and 12 (46%) of

these patients had elevated acute-phase reactants.

Both raters independently agreed to enrol all of these

patients. Twenty-eight patients (37%) reported no clinic-

al symptoms and two (7%) of these patients had ele-

vated acute-phase reactants. Both raters agreed not to

enrol any of these patients. Clinical assessment was un-

certain in 22 patients (29%), which included 12 cases ofT
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non-specific constitutional symptoms alone (e.g. fatigue)

and 10 cases of chronic symptoms without a clear pat-

tern of improvement/worsening that could be interpreted

as active disease or damage (e.g. limb claudication,

positional lightheadedness). Forty-five percent of

patients with uncertain clinical assessment had elevated

acute-phase reactants. Variability about whether or not

a patient met the AGATA trial enrolment criteria was

observed in these cases [4]. Both raters agreed to enrol

5 patients (23%), agreed not to enrol 5 patients (23%)

and disagreed as to whether to enrol/not enrol the

remaining 12 patients (54%) (Fig. 1).

Incorporation of FDG-PET results in NIH cohort

When FDG-PET data was incorporated into assessment

in the NIH cohort, 25/26 (96%) patients with active clin-

ical symptoms had FDG-PET activity. Of patients with

no symptoms, 12/76 (16%) had FDG-PET activity, sug-

gestive of subclinical inflammation. FDG-PET activity

was present in 16/22 (73%) patients with uncertain clin-

ical assessment, including 8 patients who presented

with fatigue alone (Fig. 2). Incorporation of FDG-PET

scan data was associated with a significant increase in

the IRR of agreement about enrolment decisions be-

tween raters [clinical assessment alone, IRR¼ 0.68 (95%

CI 0.67, 0.69); clinical assessment þ FDG-PET findings,

IRR¼ 0.88 (95% CI 0.87, 0.89); P<0.01].

Discussion

The conducting of RCTs in TAK has been challenging, in

part because assessing disease activity is difficult. Even

specific inclusion criteria typically rely heavily on

physician-based subjective interpretation of whether an

individual symptom represents active disease or not. As

a result, physicians may disagree about which patients

with TAK should be enrolled into a treatment trial. This

study highlights how incorporation of FDG-PET data into

clinical assessment can influence decisions about trial

enrolment, improve physician confidence about disease

activity assessment and be used to reduce variability of

study populations to potentially improve the success of

future clinical trials in TAK.

The present study details that physicians with experi-

ence managing TAK are using FDG-PET in clinical prac-

tice. Among physicians surveyed, most respondents

believed the use of FDG-PET in TAK was evidence-based,

with a high-to-very high level of evidence supporting use

of FDG-PET to diagnose TAK and a moderate-to-high

level of evidence supporting use of FDG-PET to monitor

disease activity. Although the frequency with which FDG-

PET was reportedly used to diagnose and monitor patients

varied among respondents, the majority of surveyed physi-

cians reported previous use of FDG-PET both to diagnose

TAK and to monitor disease activity over time. Only 6% of

respondents reported never having used FDG-PET to as-

sess at least one patient with TAK.

The impact of FDG-PET data on decisions by survey

respondents regarding trial enrolment varied according

TABLE 4 Associations between FDG-PET activity, levels of acute-phase reactants, and decisions about enrolment

Predictor variablea Effects estimate (95% CI) P-value

Section A Elevated acute-phase reactants (yes/no) 4.61 (2.68, 6.55) <0.001

Section B Elevated acute-phase reactants (yes/no) 3.58 (2.77, 4.39) <0.001
FDG-PET activity (yes/no) 4.63 (3.62, 5.65) <0.001

aAll models adjusted for participant and case as random effects. FDG-PET: 18F-fluorodeoxyglucose PET.

FIG. 1 Decisions about enrolment into trials based on

clinical assessment of disease activity

Patients were divided based on clinical assessment of

disease activity by two physicians into three subgroups:

active symptoms, clinical remission or uncertain clinical

assessment, which included non-specific constitutional

symptoms alone and symptoms that could be inter-

preted as active disease or damage. Both physicians in-

dependently rated whether each patient would fulfill the

enrolment criteria for the AGATA trial. Both raters

agreed to enrol all patients with active symptoms,

agreed not to enrol all patients in clinical remission and

disagreed about whether to enrol a subset of patients

with uncertain clinical assessment. AGATA: A

Randomized, Double-Blind Trial of Abatacept (CTLA-4Ig)

for the Treatment of Takayasu Arteritis.
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to specific clinical scenarios. In cases in which patients

had symptoms highly suggestive of active disease (e.g.

carotidynia) most physicians agreed to enrol these

patients into an RCT independent of FDG-PET results.

However, incorporation of FDG-PET data decreased

outlier assessments and improved confidence about en-

rolment decisions. In the cases in which patients pre-

sented with non-specific constitutional symptoms alone

(e.g. fatigue) or isolated levels of elevated acute-phase

reactants, there was great variability among physicians

about decisions regarding trial enrolment. In these scen-

arios, the corresponding vascular FDG-PET findings

heavily influenced decision making.

Data from the NIH cohort highlights that non-specific

constitutional symptoms alone or isolated levels of ele-

vated acute-phase reactants is a common clinical scen-

ario in TAK, representing 16% of the cohort. Similarly,

fatigue/malaise and elevated levels of acute-phase reac-

tants were the most prevalent baseline disease features

among the AGATA trial participants [4]. Determining

whether these clinical findings represent active disease

is often challenging for investigators because some

common symptoms, such as fatigue, may be secondary

to active TAK, side-effects of treatment or other comor-

bidities; elevated levels of acute-phase reactants are not

specific for active vasculitis [14, 15]. Incorporation of

FDG-PET data could help streamline decisions about

whether to enrol patients with this clinical presentation.

For example, future RCT enrolment criteria could specify

that to be enrolled into a treatment trial in TAK, patients

with isolated constitutional symptoms must have evi-

dence of active vasculitis on a corresponding FDG-PET

scan.

In the clinical vignettes in which patients presented

with no symptoms or only with symptoms suggestive of

vascular damage, most physicians agreed not to enrol

these patients into an RCT. Consideration of concomi-

tant FDG-PET scan information often confirmed clinical

FIG. 2 FDG-PET findings provide information about disease activity in TAK that may influence physician assessment

in specific clinical scenarios

(A) A 15-year-old female with TAK with left carotidynia, frontal headaches, fatigue and elevated levels of acute-phase

reactants. These clinical symptoms were thought to be related to active disease. FDG-PET demonstrated increased

FDG uptake in the left common carotid artery (arrow), consistent with active vasculitis. (B) A 33-year-old female with

TAK and persistent left arm claudication. There was uncertainty as to whether this symptom represented active dis-

ease or damage, as she did not have a clear pattern of improvement or worsening over the prior several months.

FDG-PET showed increased FDG uptake in the aortic arch, proximal left subclavian artery and proximal left common

carotid artery (arrows), suggesting that her ongoing symptoms were from active disease and not damage. Her symp-

toms subsequently improved with increased treatment. (C and D) A 38-year-old female with fatigue but no other

symptoms and mild elevations in levels of acute-phase reactants. On clinical assessment alone, there was disagree-

ment whether the degree of fatigue and laboratory abnormalities represented active vasculitis. FDG-PET showed high

FDG uptake in the ascending and descending thoracic aorta (C, arrows), and the abdominal aorta (D, arrow). FDG:
18F-fluorodeoxyglucose; TAK: Takayasu’s arteritis.
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impressions and improved physicians’ confidence in

cases where FDG-PET scans were inactive; however,

FDG-PET also identified a subset of patients with find-

ings suggestive of ongoing active vasculitis despite clin-

ical remission (i.e. ‘subclinical inflammation’). Subclinical

inflammation demonstrated by FDG-PET is not an infre-

quent occurrence in TAK [16, 17] and was observed in

16% of patients in the NIH cohort where every patient

underwent an FDG-PET scan per study protocol regard-

less of clinical presentation. Autopsy studies performed

on patients with TAK during periods of apparent clinical

remission have shown widespread active vasculitic

lesions on histology, and ‘silent’ angiographic progres-

sion of disease can occur during periods of apparent

clinical remission [1, 18]. Furthermore, prior RCTs in

TAK have considered subclinical inflammation as evi-

dence of disease activity. In AGATA, a new vascular

stenosis/aneurysm on angiography was considered a

feature of active disease, even in cases where corre-

sponding clinical symptoms were absent [4]. FDG-PET

activity in the absence of other clinical symptoms poses

unique challenges for trial enrolment, as this may repre-

sent subclinical vasculitis or increased metabolic activity

due to vascular damage/remodelling. In the clinical

vignettes, physicians disagreed as to whether to enrol

patients who had active vasculitis on FDG-PET who

were otherwise in clinical remission. Approximately one-

third of respondents chose to enrol these patients, while

the remainder opted not to enrol. If FDG-PET is incorpo-

rated at the time of trial enrolment in future RCTs, spe-

cific consideration will need to be given as to how to

proceed with cases of subclinical inflammation, and

whether a specific trial should enrol or exclude this sub-

set of patients.

There are several strengths of this study. This study

addressed an area of active discussion in the field of

rheumatology and an unmet research need. In part one,

many physicians from a broad geographic distribution

were surveyed. Their responses document a common

belief that use of FDG-PET in TAK is evidence-based

and provides some of the only information to date

detailing how FDG-PET is currently being incorporated

into clinical management of patients with TAK. The

clinical vignettes and NIH cohort data revealed how

FDG-PET can be useful in different specific clinical scen-

arios to facilitate recruitment into clinical trials and reduce

variability in clinical assessment among physicians.

Several limitations of this study should also be noted.

Although the cases in the clinical vignettes were specif-

ically chosen to represent a range of clinical scenarios

in TAK, a relatively small number of cases were pre-

sented in part one. Additionally, the written clinical vi-

gnette survey format could have resulted in possible

loss of key clinical information obtainable from personal

interaction with patients and may not have represented

a substantive gradation of clinical descriptors and PET

data. Most physicians who completed this survey were

academic rheumatologists and responses could be influ-

enced by selection bias; however, TAK is a complex

disease that is primarily managed by these kinds of

physicians. In part two, the two physician raters were at

the same academic institution with similar experience

with use of FDG-PET in TAK, so these data may not be

fully generalizable to all investigators. However, the influ-

ence of PET data on trial enrolment decisions in scen-

arios of clinical uncertainty was similar in parts one and

two of the study.

This study provides guidance for the design of future

RCTs in TAK. While FDG-PET is increasingly being

adopted into clinical practice in TAK, RCTs should con-

sider incorporating FDG-PET data into the assessment of

disease activity. Incorporation of FDG-PET data into the

clinical assessment of TAK may improve agreement

among physicians about disease activity status thus lead-

ing to a more homogeneous trial population, increase

feasibility of trial recruitment to include more patients and

enrich study populations with patients who are most like-

ly to have disease that could be modified by treatment.

While this study shows that physicians incorporate FDG-

PET findings into medical decision making in TAK in pre-

dictable ways, there are still many challenges regarding

use of FDG-PET in clinical studies in TAK related to cost,

radiation exposure, institutional expertise, acquisition of

imaging studies in a timely manner, and standardization

of imaging protocols and nuclear medicine interpretation.

In the absence of a histologic gold standard, uncertainty

will also always remain about to what degree vascular

FDG-PET abnormalities represent active vasculitis.

Despite these challenges, multi-modal assessment of dis-

ease activity will likely be a key aspect of the conduct of

future clinical trials in TAK.
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